Analysis of this interaction requires precise collection and communication of data. A previous meta-analysis has reported the incidence of DI to be 4.5%-7.5% [4] . Unpredictable DI brings numerous concerns regarding anesthesia. Many researchers have attempted to predict DI through simple airway physical examinations that can be conducted on bed-side [4] . But Wilson [5] advanced an opinion "test is not likely to be perfect, therefore, it remains essential that every anesthesiologist must be trained and equipped to deal with the now much less common, unexpected encountered difficult intubation." Yentis [6] stated it is not easy to predict DI because of its low occurrence rate and questioned whether attempts are likely to be useful.
The aim of this study was retrospectively to analyze the incidence, predictors, management of encountered DI, and to review the preparation, strategy, follow-up care.
Methods
Retrospectively, 217 DI cases depending on the decision of the responsible anesthesiologists of anesthesia medical records from patients aged more than 18 years undergoing general anesthesia were included in a 5-year period of time (January 2010 to December 2014). This DI cases were diagnosed by anesthesiologists that performed tracheal intubation in each case. This study was conducted after obtaining the Institutional Review Board approval (No. 2016-06-035).
General anesthesia is provided by anesthesiologists of varied levels of training under at least one supervisor of our institutional anesthesia faculties or senior physicians. Preoperative evaluation for scheduled operation was performed and documented at least one day before operation in preanesthetic visiting clinic using standard screening tool including airway examination such as Mallampati score, dentition, range of neck motion, maximal mouth opening, and thyromental distance. If the abnormal results were observed, specialist consultation was performed.
Direct laryngoscopy was with a standard Macintosh blade sized appropriately. The direct laryngeal view was graded according to the C-L grade [7] . Grade III and IV were assumed to be DI and recorded as "difficult intubation" on anesthesia record.
Based on labeled DI anesthetic records, the patients' age, gender, height, weight, and body mass index (BMI, kg/m 2 ), underlying disease such as rheumatoid arthritis and ankylosing spondylitis with abnormal neck motion, Classification of American Society of Anesthesiologist physical status (ASA class), previous history of DI, previous history of airway or neck surgery, analysis of each department, and whether the procedure was elective or emergency from the preanesthetic evaluation sheets were investigated. The nature of the airway difficulty including difficulty with face mask ventilation, and intubation technique, description of encountering airway difficulty and the used various airway management techniques were also collected.
The "complete documentation for DI" was considered as description of nature of DI and various airway management techniques served a beneficial or not as well as airway evaluation including history and standard physical examination. Age and BMI were divided into groups known as risk factors [8] for analysis of difficult mask ventilation cases. The risk factors for difficult mask ventilation reported by Kheterpal et al. [9] were analyzed.
The simplified risk score (SRS), which is a predictive factor for DI suggested by Eberhart et al. [10] , was investigated for each patient. The evaluated risk factors included presence of front teeth, previous history of DI, Mallampati score>1, Mallampati score=4, and mouth opening<4 cm. The cases were given 1 point for each risk factor and the points were added up to determine the total score. Data management and all statistical analyses were done using SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA). Nominal variables such as Mallampati score, C-L grade, dentition, and mouth opening were analyzed using the chi-square test. Continuous variables such as BMI and age were assessed using the independent-sample t-test. Evaluation of the risk factors was done using logistic regression analysis.
Results
From 2010 to 2014, the total number of general anesthesia for patients over 18 years was 44,496 cases. The number of DI cases was 217, which translated to an incidence of 0.49%. The proportion of male to female patients was 59.9% to 40.1%.
The average age and BMI were 55.3±14.2 years and 23.9± in a total of 3 cases; tracheostomy was performed in 2 of these cases and the surgery itself was canceled due to failed endotracheal intubation in 1 case. used video laryngoscope, which indicated that video laryngoscope was used in cases with scores ≥3. Fiberoptic intubation was predominantly used in cases with a score of ≥4 (Table 5) .
Discussion
Between 2010 and 2014, there were 0.49% incidence of DI.
Male accounted for the larger proportion at 59.9%. Heinrich et al. [11] reported that male gender as a risk factor for C-L grade III/IV findings. In this study, male gender was higher incidence.
The average BMI was 23.9±3.6 kg/m 2 and the average age was 55.3±14.2 years. Heinrich et al. [11] reported that 6.1% of Values are presented as number (%). [11] reported that 17.3% of DI cases had Mallampati scores of III or IV and that the Mallampati score was a factor that increased the predict rate for DI. But a meta-analysis by Lundstrom et al. [3] reported that the prognostic value decreased when only Mallampati scores were used for predictability of DI. The low proportion of cases with Mallampati scores III/IV in this study prove that solely using the Mallampati scores may not be reliable in predicting DI. In this study, difficult mask ventilation cases showed a significant difference in the short thyromental distance (<3 FB).
However, Mallampati score, age, and BMI, the other predictors suggested by Kheterpal et al. [9] was not significant differences in this study. Although last successful airway management techniques were documented in all cases, we could not find the documented descriptions of the actual intubation as attempted and failed process for DI in 39 cases. Since the probability of DI is about 24% in patients with a previous history of DI [1] , previous anesthesia records should be taken into account to decide on the appropriate airway management technique to be used. Since the anesthesia records help in deciding an appropriate technique, a more detailed documentation would be necessary.
Twenty-two cases had C-L grade IV; of these, 8 cases were intubated using direct laryngoscope. Of the 8 cases that used direct laryngoscopes, Macintosh blades were used in 3 cases. In cases with C-L grade IV, the epiglottis was not observable, and intubation using direct laryngoscope must have been difficult.
There is a possibility that C-L grade III might have been incorrectly documented as grade IV. Neck manipulation or bougie introducer could have been used. However, these procedures were not documented and could not be confirmed. A study by Krage et al. [15] , which evaluated 120 anesthesiologists regarding the definition of C-L grade using surveys, reported that only 25%
of the participants could accurately define the criteria for each grade. In the simulator-based study, inter-observer reliability was fair with a kappa coefficient of 0.35 and intraobserver reliability was poor with a kappa of 0.15 [15] . During a period of 5 years, the incidence of DI was 0.49%, which is different from the 5.1% [1] reported by a previous study. This difference is inferred to be due to the racial differences between Asians and the Western population in terms of BMI [16] , which may affect the risk factors. In our hospital, video laryngoscope was routinely used from the beginning for intubation when DI was suspected in case of BMI>30 kg/m 2 , poor dentition, and limited range of neck motion, and pathology of musculoskeletal system of neck. In such cases, the laryngeal view is improved, C-L grading is not possible due to direct laryngoscope is not used.
Although GS had the largest number of cases at 54, the incidence was 0.41%. Out of the 52 cases of OS, the incidence was 0.56%. OMS department had 16 cases, the incidence was 1.35%. It seems to be related to structural abnormalities around the airway or limitation of mouth opening. OPH cases was only 4. It was too small number. And patients of OPH cases had no specific risk factors. Of the 28 cases of URO, the incidence was 0.80%. The proportion of male patients was large and the average age was higher. The BMI in URO was relatively higher than others, and the number of patients with previous history of DI was also higher. These patient characteristics could have contributed to a higher incidence compared to other departments. A study by Moon et al. [17] reported that the incidence of DI increased with increasing age.
The airway management techniques currently used in our The number of cases that had all the data necessary to calculate the SRS was 187. As cases with a score of 0, 1, or 2 had a high proportion of direct laryngoscope use, direct laryngoscope could be primarily used in cases with a score of 0, 1 or 2.
Cases with a score of 3, 4 or 5 had a higher proportion of McGrath MAC and fiberoptic intubation use. These devices should be prepared when SRS≥3.
As study was a retrospective study based on the medical records, this study has limitations. Thirty-nine cases did not have any documentation on the intubation process including C-L grade. It was not possible to determine the number of intuba-Difficult Intubation tion attempts, external laryngeal manipulation, and use of bougie introducer. Since this study has only DI cases, the statistical results could underestimate factors previously known as predictors or risk factors of DI. And there was no documentation about complication related to intubation.
In conclusion, it is not easy to check all the predictors of DI in a preanesthetic evaluation and the predictors themselves may be not accurate. Therefore, the role of clinical preparation and practical management is important, and it is important to establish a planned induction strategy. Multivariate factor systems, such as simplified risk factors should be also used to evaluate patients to prepare for appropriate airway management techniques in case of DI.
